MEG sensor sensitivity and focality vary appreciably with age, head size and brain size. Findings provide a solid biophysical and methodological basis for the interpretation of MEG pediatric studies. Our quantitative assessments of pediatric MEG lead fields should be taken into account when designing and interpreting pediatric MEG experiments.
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a b s t r a c t
Objective: To assess the feasibility and appropriateness of magnetoencephalography (MEG) for both adult and pediatric studies, as well as for the developmental comparison of these factors across a wide range of ages. Methods: For 45 subjects with ages from 1 to 24 years (infants, toddlers, school-age children and young adults), lead fields (LFs) of MEG sensors are computed using anatomically realistic boundary element models (BEMs) and individually-reconstructed cortical surfaces. Novel metrics are introduced to quantify MEG sensor focality. Results: The variability of MEG focality is graphed as a function of brain volume and cortical area. Statistically significant differences in total cerebral volume, cortical area, MEG global sensitivity and LF focality are found between age groups. Conclusions: Because MEG focality and sensitivity differ substantially across the age groups studied, the cortical LF maps explored here can provide important insights for the examination and interpretation of MEG signals from early childhood to young adulthood. Significance: This is the first study to (1) investigate the relationship between MEG cortical LFs and brain volume as well as cortical area across development, and (2) compare LFs between subjects with different head sizes using detailed cortical reconstructions. Ó 2014 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Magnetoencephalography (MEG) is a neuroimaging technique for measuring the magnetic fields associated with the intracellular current flows within neurons. MEG is widely used to study brain activity at a millisecond resolution, which is currently unavailable to functional magnetic resonance imaging (fMRI) (Dale and Halgren, 2001) . Although (1) MEG spatial resolution is indeterminate and (2) its generators can be modeled in different ways depending upon modeling assumptions, a minimum level of resolution certainty exists, as set by biological constraints upon possible generator parameters, and by physical constraints upon sensor sensitivity. 
